Skin cancer is reaching an epidemic and is the most common type of cancer in the United States with more than 1 million cases diagnosed annually. Using a pre-test and post-test study design, we compared participants' (n=800) knowledge (K), attitudes about skin cancer (A), and intention to screen (I) after their participating in a one-hour health education session that seeks to builds trust, discuss health information, and encourage action. The results show that this educational session had a significant proximal impact on subjects' KAI status. Average knowledge scores on skin cancer prevention significantly increased, average attitude scores indicating that screening is embarrassing or painful, significantly decreased, and intention to screen scores significantly increased. Participants with higher education levels had higher favorable scores. In conclusion, the proximal results of the skin cancer education program suggest that an action-oriented participatory health education may play a pivotal role in improving skin cancer prevention.
INTRODUCTION
Skin cancer is the most common type of cancer in the United States with more than 1 million cases diagnosed annually [1] [2] [3] [4] . It is estimated that 1 in 5 Americans will develop some form of skin cancer in their lifetime. In 2005, the age-adjusted mortality rates for melanoma of the skin in Pennsylvania were slightly higher than the United States rates in males (4.7 vs. 4.0 per 100,000) and in females (2.0 vs. 1.8 per 100,000) [5] . The mortality rates for melanoma of the skin among males were more than twice the mortality rates among females in both Pennsylvania and United State [1, 5] . In Pennsylvania, the age-adjusted incidence rate increased from 9.5 per 100,000 in 1995 to 17.9 per 100,000 in 2005 [5] . Although the recent increases in the number of patients with incident skin cancer can be partly attributed to better detection, there are significant differences in the disease screening rate and prevention by race/ethnicity [6] [7] [8] . Furthermore, subjects with lower socioeconomic status tend to receive less effective health care service [9] [10] [11] . To address and improve major cancer preventions, including skin cancer, the State Department of Health has initiated the Pennsylvania Cancer Education Network (PCEN) since 2007 [12] . As part of the PCEN work, the present study reports the findings from a pilot study of skin cancer education. In the study, we hypothesized that an actionoriented participatory health education program will have significant impact on the improvement of knowledge of skin cancer prevention by promoting practices of limiting exposure to UV radiation, sunlight, and improving participants' attitudes and intentions to screen for skin cancer.
METHODS

Study design and setting
A pre-test and post-test study design was used to examine the effect of a one-hour (an average 45-minute) health education program on changes in participants' knowledge, attitude, and intention to screen for skin cancer. This study was the pilot study for the Pennsylvania State Department of Health's PCEN. Residents of Pennsylvania aged 18 and older who were living in 67 counties of the State were invited to participate in a health education program offered at local community health care center, Faith-based organizations, Senior Centers, Social/Civic Clubs and Community Libraries across the State in July -August 2007.
Education Materials
PowerPoint presentations on knowledge of skin cancer's etiology, prevention, and control were developed by the Pennsylvania State Department of Health [5] . Attendees completed a pre-presentation questionnaire, and then completed a post-presentation questionnaire immediately following the health education session.
The structured questionnaire included five major components: (a) participants' demographic and socialeconomic status; (b) five questions on knowledge related to limiting exposure to UV radiation; (c) three questions concerning the attitude that whether screening was embarrassing or painful; and (d) two questions about intention to screen. A sum score for each of the three sections of knowledge, attitude, and intention to screen was calculated separately. Knowledge scores ranged between 0 and 5 with a higher value indicating better knowledge. Attitude scores ranged between 0 and 9 with a lower value indicating less worry about screening. The intent to screen scores ranged between 0 and 6 with a higher value indicating a stronger intention to screen for skin cancer (Appendix : Survey questionnaire).
The PCEN project was approved by the Institutional Review Board (IRB) of the Pennsylvania State Department of Health, and Drexel University.
Statistical analyses
We described the characteristics of the participants using Chi-squared tests for categorical variables and ttests for continuous variables. To test the effects of the education program on participants' knowledge, attitude, and intention to obtain skin cancer screening, we used paired t-tests to examine the changes of knowledge, attitude, and intention scores between pretests to post-tests. To test whether there were any differences in these scores by race/ethnicity and educational levels, we repeated these analyses with stratification of these two variables, race/ethnicity and education.
To examine associations of educational levels in relation to knowledge, attitude, and intention to screen scores we applied multiple linear regression analysis techniques with adjustment for potential confounders. In the analyses, scores of knowledge, attitude, and intention to screen for skin cancer, measured at posttests, were the dependent variables, and education level (<high school, high school, and college+ were recorded as 0, 1, and 2, respectively) was the independent variable. To adjust covariates, four sets of regression models were performed: (a) age-adjusted model, (b) age and gender-adjusted model, (c) age, gender, race/ethnicity, and health insurance status adjusted model, (d) finally, to evaluate the effects of baseline scores of knowledge, attitude and intention to skin cancer screen on the changes these scores measured at post-test, we further adjusted their baseline scores. We focused on the association of education level with knowledge, attitude, and intention to screen because participants educational levels may play a critical role in cancer control. Also, it is a modifiable factor that has the potential to be improved on and may subsequently improve cancer screenings at population levels. In the final model, we applied condition index [CI i =(λ max / λ i ) 1/2 , where λ is the eigenvalue] to diagnose multicollinearity problem because of the interrelations of pre-test to post-test scores. If a CI equals to or greater than 30, it suggests multicollinearity is a problem, and then alternative approaches, such as mean deviation method, will be used to remedy multicollinearity problems [13] .
All data analyses were conducted using SAS 9.1 version [14] . Two-tailed p-values below 0.05 were considered as statistically significant.
RESULTS
Characteristics of participants
A total of 800 participants aged 18 and older attended the health education sessions. Of them, 33% participants were under the age of 50, 18% were ages 50-64, and the remainder was ages 65 or older. Females had a higher participating rate than males (72% vs. 28%), and 84% were white, 11% black, and 5% other racial/ethnic groups, Table 1 .
Changes in scores between pre-test and post-test
The average knowledge scores on limiting exposure to UV radiation significantly increased from pre-test to post-test (4.58 vs. 4.69, p<0.01). Attitude scores indicating that screening is embarrassing or painful significantly decreased (2.79 vs. 2.60, p<0.001), and intention to screen scores significantly increased (3.85 vs. 4.07, p<0.001). Participants with higher educational levels had higher knowledge scores at pre-test. There was a tendency for an increase in knowledge scores following the education sessions in all groups within different educational levels. This increase was statistically significant for those with the lowest education level (a 0.436 increase). Attitude scores decreased across all educational level groups from pre-test to post-test (indicating less worry about screening). A significant decrease was among the high school educational level group. Borderline significant results were found in those with college or higher educational levels. Increases in the intention to screen scores were observed those with high school, and those with college or higher educational levels following the attendance of the health education session, Table 2 .
Multivariate Models
To examine the associations of educational levels with knowledge, attitude, and intention to screen for skin cancer, we fitted multiple regression analysis models by using participants' post-test scores as the dependent variables, and educational level as the independent variable, with adjustment for participants' demographic variables. Table 3 shows that educational levels are significantly and positively associated with scores of knowledge about skin cancer prevention, and intention to screen for skin cancer, and negatively associated with attitude scores (indicating less worry about screening), (Models 1 to 3). These associations were independent of age, gender, race/ethnicity, and health insurance status (Model 3). A further adjustment by including baseline (i.e., pre-test) scores of knowledge, attitude, and intention to screen for cancer (Model 4) indicates that the associations between education levels and post-test scores of knowledge and attitude were greatly attenuated and became non-significant (p>0.05), except for the association between education levels and post-test score of intention to screen for cancer (p<0.01). Testing multicollinearity problem, condition indexes (CIs) are calculated and are 26.3 for education -knowledge model, followed by 22.6 for education -attitude model and 20.8 for the model between education and scores of intention to screen for cancer. All CIs are less than 30, as indicative of no multicollinearity problem. Beta: Regression coefficient; SE: standard error of beta.
Model 1: Adjusted forage (<50, 50-64, and >65).
Model 2: Adjusted for age and gender (male, female).
Model 3: Adjusted for age, gender, race (African Americans, White, Hispanic and other race/ethnic groups) and health insurance (yes, no).
Model 4: Adjusted for covariates in Model 3, and base line (i.e., pre-test) scores of knowledge, attitude and intention to screen for skin cancer.
DISCUSSION
In the study, by using the data from a statewide cancer education program, we demonstrated that an actionoriented participatory health education program had significant proximal effects on the improvement of knowledge and attitudes towards skin cancer control and prevention, and also increased the intentions to screen for skin cancer.
Skin cancer is largely preventable by limiting exposure to the primary source of UV radiation, sunlight. Studies have shown that excess exposure to UV radiation and sunlight is a major risk factor for the development of skin cancer [2, 3, 6, 15] . Sunlamps and tanning beds are other sources. Other preventive measures include avoiding the sun between 10:00am and 4:00pm, wearing sun-protective clothing when exposed to the sun, etc [2, 3, 16] . The present study evaluated the knowledge for skin cancer prevention among a sample of subjects engaged statewide who participated in a skin cancer educational program. Whites had higher knowledge scores than Black and other racial/ethnic groups. Knowledge scores significantly increased following the education session in all racial/ethnic groups. The result adds new insights into the literature that a short-form health education session may significantly improve participants' knowledge on skin prevention.
Although a number of factors may contribute to the barriers of accepting to screen for cancer, we focused on 3 questions on subjects' attitude towards skin cancer screening, as these three questions provide an overall view of a subject's attitude. Whites had a lower attitude score (indicating less worry towards screening) than the other racial/ethnic groups at pre-test. This score was significantly reduced among whites following the attendance of the health education session. Although non-significant changes in attitude scores were observed among black and other ethnic groups, which may be partly contributed to the small sample size of these participants, there was a tendency of a decrease in the attitude score among all racial/ethnic groups.
The present study aimed to test whether an actionoriented health education program works at community education settings. Questions on subjects' intention to screen for skin cancer are one of the key components in the PCEN program. Two questions were designed to assess participants' intentions. White participants had a better intention to screen score than black and the other racial/ethnic groups. This one-hour education session had a significant impact on the improvement of intention to screen for skin cancer for both white and black racial/ethnic groups.
Results from the study demonstrate that this short-form health education program may offer a successful model for inclusively addressing the opportunity of skin cancer prevention at early stages.
In our multivariate analysis, the associations between participants' educational level and their post-test scores of knowledge and attitude on skin cancer prevention became non-significant after adjustment for pre-test scores. It suggest that baseline effects on observed results in a pre-test and post-test program should be taken into consideration when evaluating a education program. In the present study, the significant association between participants' educational levels and post-test scores of intention to screen for skin cancer suggests that this short-form education program has a greater proximal influence on participants' intention to screen, because this association remained significant even after adjustment for participants' pretest scores of intention to screen for skin cancer.
Several limitations have to be kept in mind when interpreting the study. First, the study was designed using a pre-test and post-test method, that whether there is a natural change in the study outcomes (knowledge, attitude and intention scores) with time could not be tested. Second, the study sample sizes of minority participants are small. It may lead to decrease the statistical power to test for a significant effect by race/ethnicity groups. Third, the majority of participants were females. Further effort should be made to increase male participants, because incidence and mortality from skin cancer are significantly higher among males than it in females.
Strengths of the study include: the study was the first effort to evaluate whether a structured short-form health education program that builds trust, health information, and encourages action could have significant impact on skin cancer screening using a statewide sample of participants. Second, the present study provides evidence of an urgent need for health education programs among those with lower educational attainments. Last but not least, the present study was conducted statewide with multi-sites and involved a number of community health educators, which has a greater potential of improving cancer education and prevention programs at the state level. Findings of the study could be generalized to other prevention programs with an emphasis on health education at community-based population levels.
In conclusion, the proximal results of the PCEN skin cancer education program suggest that an actionoriented participatory health education program may play a pivotal role in improving cancer education and prevention at community settings, and subsequently preventing from the unwelcome epidemic of skin cancer.
